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5I should have liked to have begun this piece yesterday,
when I read the reminder for the deadline, as I could have
said ‘ It is New Years Day….’, but my system was still
processing alcohol, and lacked focus. It was
disappointing not to use this start, as I was uncertain how
to begin my subject, for you the reader, of whom I am
slightly nervous. As all I know of you is that you are the
kind of person who reads the essay in art books, and you
will swiftly realise that I am not person who usually
writes them. However I now appear to have begun,
discretely as a railway train leaving the station, while I
was still talking.
The truth is that I am an engineer, or at least I earn money
with this kind of behaviour. Nevertheless I arrive on this
page quite legally on the invitation of Massimo Bartolini.
This occurred because he had introduced me at a café to
the physicist who had assisted him on the ‘wave
installation’ project, where we had a discussion on the
prediction of the wave motion there. He noted the
difference in method of a physicist, an engineer, and also
presumably an artist, so has asked me to elaborate here
on that conversation. So without fear of contradiction for
a few minutes, I will give some of my thoughts about
systems and their models, beginning with some general
remarks about systems. 
To start in grand style, the universe is a system, which
may be divided into smaller and smaller systems relating
to one another. We for example, are each a system, in
relation to the global system of our surroundings. For
existence, a system has a detectable ‘behaviour’ that has
both quantity and quality, which could be called ‘energy’,
and ‘form’, for however large it is, a green cow is
difficult to see in a green field. Energy is the absolute
quantity and is able to take any form, but has a preference
for forms in which it can sustain itself with ‘least effort’,
as the primary objective of any system is to exist, like a
business or bank. These forms that are sustained with
least effort, are those that conform to the inner
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6 ‘constraints’, rules or beliefs of the system. The fewer the
constraints the greater the number of possible forms. 
Consider the time history of the wave field in the
‘installation’ as an example. At the start the paddle
generates many waves, however after these have been
reflected a few times by the rectangular boundaries only
waves which are parallel with these exist, and only one of
those conforms best to the paddle motion. This wave
enjoys an easy energy transfer from the paddle and grows
to so dominate the surface that, the other waves that exist
only on a flat surface, are no longer possible; like the
nightmare of the free market. Therefore the second
objective of the system is growth, by optimising its form
to take energy from the surroundings. Finally the wave
energy ceases to grow, it reaches ‘equilibrium’ with the
surroundings and itself, when the rate of energy input by
the paddle is balanced by the internal dissipation rate and
the loss at the boundaries from the splashing action. The
energy level therefore is determined by relationship
between the system and the surroundings. 
We are restless creatures, always seeking to express
ourselves and to act upon our environment. In this respect
our modes of behaviour are those of the scientist,
engineer and artist, in the activity of comprehension,
prediction and creation. These are not performed alone,
but in relation to an idea, ideal system or ‘model’, but in
different ways depending on the activity. The scientist
tries to take apart the full complexity of the cosmos to
find the governing elemental model controlling the
behaviour, the engineer uses the elemental model to build
a global model, the artist interacts with a model to create
something new.
The cosmos contains an infinite number of different
systems, and presumably a smaller but still infinite
number of models. However these may be classified in
accordance with their general characteristics. The first
classification depends upon the location of the energy
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7supply that causes the ‘behaviour’. When a frog jumps
the energy supply is from within and he is ‘active’, but if
I throw him the energy supply is external and he is
‘passive’. The second classification depends on whether
the character of the system changes as a result of its
previous behaviour. If there is no change in character we
say the system is ‘linear’, while a change in character
with behaviour is described as ‘non-linear’, as it is
usually a bit of a disappointment for the analyst.
The most important concept, in identification of systems,
problem solving and prediction of global behaviour, is
‘analysis’. Where the belief is held that a global system
may be divided into elemental systems, each of which
can exist in isolation. For diagnosis therefore my body is
divided into muscular-skeleton system, blood system,
digestive system, nervous system etc. The advances in
science, technology and medicine over the past centuries
hang on this notion, and where there was progress we can
say the assumption was correct. The principle of analysis
is really true only if a system is ‘linear’, when the output
or behaviour, is proportional to the input or stimulus. If I
sit on a chair it may deflect one centimetre; it
demonstrates linear behaviour if it then deflects two
centimetres when I return from lunch having doubled my
weight. So ‘linearity’, where the behaviour is
proportional or similar to the stimulus, permits me to
define invariant physical concepts such as mass, stiffness,
resistance, etc. which are fundamental to making a
formula for prediction or even having a conversation on
the subject. I can speak freely to the doctor about my
digestive system, while neither of us have actually seen
it, but we both believe that its condition and existence has
something to do with the relationship between the input
and output.
The linear model only exists as mathematical idea,
because all real systems are slightly or grossly non-linear.
This means that the system itself changes as a result of its
previous behaviour or ‘experience’. Therefore a real chair
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8 may deflect one centimetre under my weight, but after I
return from my weight doubling lunch it deflects only
another half centimetre because all the plastic foam in the
seat is completely flat. The behaviour is not similar or
proportional to the stimulus and I can no longer give a
specific value to the ‘stiffness’ of this chair, as it changes
with the load. However non-linear systems do not lead
automatically to complete despair in those who would
make predictions, and two approaches are used,
‘simulations’ and ‘statistics’. 
In a simulation a non-linear global model is built as a
computer program and run as an event in time, to
reproduce the behaviour with of the real system in
numbers. With present computing power, artificial worlds
are successfully being built. This is no longer ‘analysis’
leading to comprehension, as it cannot attribute some
aspect of behaviour to a particular parameter, instead it
provokes an experience like that of the original event.
The alternative approach is to use ‘statistics’. Here
instead of modelling a particular non-linear system, the
‘mean’ of a population of similar systems is modelled,
and the mean behaviour is predicted. We heard about the
emergence of the ‘average man’ in the twentieth century,
with predictable linear behaviour, as all the nasty non-
linear aspects of the particular forms are averaged out.
However none of us saw him. This approach derives
from thermodynamics in which only the two fundamental
laws are needed to make predictions of the mean energy,
work and flow rate of a population of hot atoms. These
laws are summarised by two musical performers,
Flanders and Swann are: ‘heat is work’, (both are
energy), and ‘the heat goes from the hotter to the cooler’,
(from high to low energy density).
Active systems have an internal energy supply, even
though the target may be external. The energy is used for
control or growth depending on the feedback loop from
the output behaviour back to the input. In the control
application a target is set; I wish to pick up my coffee
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9cup. Judging the changing distance between the cup and
my hand by eye, I constantly feed back this information
to instruct my hand on its required position and speed.
The stimulus depends on the difference between target
and present status, when the target is reached the stimulus
is zero. Feedback is used for stability; I stand
successfully because part of brain is always on the job of
wondering if my centre of gravity is between my feet.
If on the other hand the feed back signal was added to the
target signal, rather than subtracted, the stimulus would
increase and the output grows accordingly. This
mechanism is used in the generation of sound in a horn.
The original stimulus is a straight breeze, but air
vibrations are only feed back to the mouthpiece at the
horn resonance frequencies, and these cause vibrations in
the reed or lips which further amplify the sound at these
frequencies. The feed back mechanism is linear and so a
stable sound is generated.
However if the feedback mechanism is non-linear the
form of the stimulus and output behaviour will be
constantly changing with time, not repeating and maybe
growing. Such behaviour has been called ‘chaotic’.
Computer simulations have been made to generate the
behaviour of some examples of this class of system. The
outcome is not actually random and amorphous, as it
shows patterns with repeated themes in both the small
and large scales of structure, in the way that the vein
pattern of a leaf is similar to the branch system of a tree.
It has therefore been speculated that this mechanism is
responsible for the manner of cell multiplication in plant
and animal structures. Many other complex interactive
systems such as the traffic, the stock market or the
weather could also be termed ‘chaotic, where detailed
prediction or simulation is not possible. The behaviour of
such systems can only be described in average terms
using the statistical approach, which is of no use to the
particular person living in the moment. My energy is
therefore probably best spent by surrendering to my own
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10 “chaotic” nature and learning to dance in relationship
with the real world…
A message from the dancing engineer.
Roger Pinnington
00,00000 3,13477E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -1,95313E-02
9,99512E+00 -2,44141E-01
00,05714 3,13477E+00
"In der Physik hat man zeither die
Phänomene stets aus dem Zusammenhang 
gerissen und sie nicht in ihre geselligen
Verhältnisse verfolgt. Jedes Phänomen ist
ein Glied einer unermeßlichen Kette, die
alle Phänomene als Glieder begreift. 
Die Naturlehre muß nicht mehr kapitelweise
- fachweise behandelt
werden. Sie muß ein Kontinuum, eine
Geschichte, ein organisches Gewächs, ein
Baum werden oder ein Tier oder ein Mensch."
-4,88281E-03 9,99512E+00 0,00000E+00
0,00000E+00 2,92969E-02
9,99512E+00 -2,44141E-01
00,11429 3,12988E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
A pool with a wave inside. The wave laps
over the sides of the pool onto the
surroundings soil to water a small barley
ﬁeld.
-2,92969E-02 9,99512E+00
0,00000E+00 00,17143 3,13965E+00
-4,88281E-03 9,99512E+00 -
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11T [Sec] 5B41-03   Volt   -10  +10 V
5B41-03   Volt   -10  +10 V
5B40-03   Volt  -100 +100mV
5B41-03   Volt   -10  +10 V
5B41-03   Volt   -10  +10 V
5B41-03   Volt   -10  +10 V
5B40-03 .01    Ampere  -10 +10 A
5B47-K-05 T.Coppia 0- 500° C
00,00000 3,12012E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
01,42857 3,12012E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
02,85714 3,12012E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 -2,44141E-01
04,28571 3,18359E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
05,71429 3,16406E+00 0,00000E+00
9,99512E+00 0,00000E+00 -
01,42857 3,12012E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
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12 4,88281E-03 4,88281E-03
9,99512E+00 0,00000E+00
07,14286 3,66699E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
08,57143 3,45703E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
10,00000 3,19824E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
11,42857 3,25684E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
Not knowing when the Dawn will come,
I open every Door,
Or has it Feathers, like a bird,
Or Billows, like a Shore-
12,85714 3,25684E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,46484E-02 9,99512E+00
0,00000E+00
14,28571 3,16895E+00 0,00000E+00
9,99512E+00 0,00000E+00
4,88281E-03 -4,88281E-03
9,99512E+00 -2,44141E-01
15,71429 3,19336E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
17,14286 3,19824E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
-2,44141E-01
4,88281E-03 -4,88281E-03 9,99512E+00
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1320,00000 3,07617E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 1,95313E-02
9,99512E+00 -2,44141E-01
21,42857 3,24219E+00 0,00000E+00
9,99512E+00 0,00000E+00 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
22,85714 3,20313E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 -2,92969E-02
9,99512E+00 0,00000E+00
24,28571 3,16406E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
9,76563E-03 1,95313E-02 9,99512E+00
-2,44141E-01
25,71429 3,38379E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
27,14286 3,30566E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
28,57143 3,76953E+00 -4,88281E-03
9,99512E+00 0,00000E+00 +00
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
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14 0,00000E+00 -1,46484E-02
9,99512E+00 0,00000E+00
30,00000 3,59375E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -4,88281E-
03 4,88281E-03 9,99512E+00
0,00000E+00
31,42857 3,74512E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
32,85714 3,90625E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 2,92969E-02
9,99512E+00 0,00000E+00
34,28571 3,98926E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,92969E-02 9,99512E+00
0,00000E+00
35,71429 4,24316E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
37,14286 4,46289E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
38,57143 4,52148E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 -2,44141E-02
9,99512E+00 0,00000E+00
40,00000 4,45801E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
41,42857 4,57520E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
35,71429 4,24316E+00 -4,88281E-03
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1542,85714 4,53613E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -1,95313E-02 9,99512E+00
0,00000E+00
44,28571 4,54590E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 -2,44141E-01
45,71429 4,37012E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 -2,44141E-01
47,14286 4,37012E+00 0,00000E+00
9,99512E+00 -4,88281E-03
0,00000E+00 1,46484E-02
9,99512E+00 0,00000E+00
48,57143 4,06250E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
50,00000 3,90137E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,92969E-02 9,99512E+00
0,00000E+00
51,42857 3,77441E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 -1,95313E-02
9,99512E+00 0,00000E+00
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16 52,85714 3,63770E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
54,28571 3,28125E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
-2,44141E-01
55,71429 3,22754E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
57,14286 3,15918E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 1,46484E-02 9,99512E+00
0,00000E+00 Hoy, este dia fue una 
cupa plena,/ hoy, este dia fue la immensa 
ola,/ hoy, fue toda la tierra.
58,57143 3,06641E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
60,00000 2,78809E+00 -4,88281E-03
9,99512E+00 4,88281E-03
4,88281E-03 4,88281E-03
9,99512E+00 -2,44141E-01
61,42857 2,91016E+00 -4,88281E-03
9,99512E+00 -4,88281E-03
0,00000E+00 -1,46484E-02
9,99512E+00 -2,44141E-01
62,85714 2,81250E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 2,44141E-02
9,99512E+00 0,00000E+00
64,28571 2,87598E+00 4,88281E-03
9,99512E+00 9,76563E-03
9,99512E+00 9,76563E-03 0,00000E+00
0,00000E+00
55,71429 3,22754E+00 -9,76563E-03
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170,00000E+00 -9,76563E-03
9,99512E+00 0,00000E+00
67,14286 2,96387E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 2,44141E-02
9,99512E+00 -2,44141E-01
68,57143 3,03223E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
70,00000 3,04199E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
71,42857 3,36914E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
72,85714 3,65723E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 2,92969E-02 9,99512E+00
0,00000E+00
74,28571 3,37402E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
71,42857 3,36914E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
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18 75,71429 3,37891E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
77,14286 3,09082E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
78,57143 2,99805E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -9,76563E-03
9,99512E+00 0,00000E+00
80,00000 2,82715E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
81,42857 2,74414E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 -4,88281E-03
9,99512E+00 0,00000E+00
82,85714 2,86133E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -2,44141E-02
9,99512E+00 0,00000E+00
84,28571 2,97363E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
85,71429 2,83203E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
4,88281E-03 2,92969E-02 9,99512E+00
0,00000E+00
87,14286 2,84668E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
4,88281E-03 -1,95313E-02 9,99512E+00
0,00000E+00
88,57143 3,16406E+00 4,88281E-03
9,99512E+00 4,88281E-03
85,71429 2,83203E+00 -4,88281E-03
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194,88281E-03 -1,95313E-02
9,99512E+00 -2,44141E-01
90,00000 3,26660E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 -2,44141E-01
91,42857 3,48145E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
92,85714 3,65723E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
94,28571 3,95996E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
95,71429 4,17480E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 0,00000E+00
9,99512E+00 0,00000E+00
97,14286 4,28223E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
98,57143 4,58984E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
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20 4,88281E-03 4,88281E-03
9,99512E+00 0,00000E+00
100,00000 4,51172E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
101,42857 4,57031E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
0,00000E+00
102,85714 4,42871E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -1,95313E-02 9,99512E+00
0,00000E+00
104,28571 4,30664E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
105,71429 4,50195E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,92969E-02 9,99512E+00
-2,44141E-01
107,14286 3,38379E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
108,57143 4,31641E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 1,46484E-02
9,99512E+00 0,00000E+00
110,00000 3,55469E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
111,42857 3,33008E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 -2,44141E-01
4,88281E-03 -1,95313E-02 9,99512E+00
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21112,85714 3,14941E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
114,28571 2,89551E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
115,71429 2,89551E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 2,92969E-02
9,99512E+00 0,00000E+00
117,14286 2,72461E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
118,57143 2,60742E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
120,00000 3,75977E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
121,42857 4,05762E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
118,57143 2,60742E+00 -4,88281E-03
9,99512E+00 4,88281E-03
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22 4,88281E-03 1,95313E-02
9,99512E+00 0,00000E+00
122,85714 3,96484E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 -2,44141E-01
124,28571 3,93066E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
125,71429 3,30078E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -9,76563E-03
9,99512E+00 0,00000E+00
127,14286 2,93945E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00…”The other day ashore I 
heard him hold forth about it to a lot of 
shipmaster who came in and sat at the 
table next to mine. It seemed to me the 
greatest nosense. It was telling them how 
he out manouveured, I think he said, a 
terriﬁc gale so that never ccame near 
then ﬁfty miles to him A neat piece of 
head-work he called it. How he knew there 
was a terriﬁc gale ﬁfty miles  of beats 
me altoegheter”…
128,57143 3,04688E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,46484E-02 9,99512E+00
0,00000E+00
130,00000 3,28125E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -1,46484E-02 9,99512E+00
0,00000E+00
131,42857 2,81738E+00 -4,88281E-03
9,99512E+00 -4,88281E-03
0,00000E+00 -9,76563E-03
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23135,71429 2,53418E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
137,14286 2,59766E+00 -4,88281E-03
9,99512E+00 4,88281E-03
4,88281E-03 0,00000E+00
9,99512E+00 0,00000E+00
138,57143 2,65625E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
140,00000 2,75879E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
141,42857 2,80762E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
142,85714 2,80762E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -1,95313E-02
9,99512E+00 0,00000E+00
144,28571 2,89551E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 -1,95313E-02
9,99512E+00 0,00000E+00
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24 145,71429 2,99316E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
147,14286 3,23242E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
148,57143 3,35938E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
150,00000 3,78418E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
151,42857 4,15527E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
152,85714 4,13086E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
154,28571 3,81836E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
155,71429 3,83789E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
157,14286 4,18945E+00 -4,88281E-03
9,99512E+00 -4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 -2,44141E-01
158,57143 4,47754E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
152,85714 4,13086E+00 -4,88281E-03
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254,88281E-03 -4,88281E-03
9,99512E+00 0,00000E+00
160,00000 4,16992E+00 -4,88281E-03
9,99512E+00 0,00000E+00
4,88281E-03 -2,44141E-02
9,99512E+00 0,00000E+00
161,42857 3,75488E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
162,85714 3,36914E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
164,28571 2,88086E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
165,71429 2,46582E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 2,44141E-02
9,99512E+00 0,00000E+00
167,14286 2,33887E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
162,85714 3,36914E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
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26 168,57143 2,34863E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
170,00000 2,61719E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
171,42857 2,64648E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -9,76563E-03
9,99512E+00 0,00000E+00
172,85714 2,65625E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 1,46484E-02
9,99512E+00 0,00000E+00 (…) The 
one light we have still shines on a spire 
or a conch-shell as it falls and fold 
this page over with a whitening wave.
174,28571 2,64160E+00 -4,88281E-03
9,99512E+00 -4,88281E-03
0,00000E+00 1,95313E-02
9,99512E+00 0,00000E+00
175,71429 2,77832E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
0,00000E+00
177,14286 2,77344E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 -1,46484E-02
9,99512E+00 -2,44141E-01
178,57143 2,91992E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
0,00000E+00
180,00000 2,95410E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
172,85714 2,65625E+00 -4,88281E-03
9,99512E+00 0,00000E+00
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270,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
182,85714 2,94434E+00 4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 -2,44141E-02
9,99512E+00 0,00000E+00
184,28571 3,30566E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
4,88281E-03 1,46484E-02 9,99512E+00
0,00000E+00
185,71429 3,63770E+00 -4,88281E-03
9,99512E+00 0,00000E+00
4,88281E-03 -1,46484E-02
9,99512E+00 0,00000E+00
187,14286 3,64258E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 1,95313E-02
9,99512E+00 0,00000E+00
188,57143 3,95508E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 1,95313E-02
9,99512E+00 0,00000E+00
190,00000 4,31152E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
191,42857 4,34082E+00 -4,88281E-03
9,99512E+00 0,00000E+00
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28 0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
192,85714 4,46289E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,92969E-02 9,99512E+00
-2,44141E-01
194,28571 4,29688E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
195,71429 4,35547E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 -2,44141E-01
197,14286 4,36035E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 1,95313E-02
9,99512E+00 0,00000E+00
198,57143 4,29199E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
200,00000 3,83301E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
201,42857 3,77441E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -2,92969E-02 9,99512E+00
0,00000E+00
202,85714 3,55469E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
204,28571 3,52539E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
200,00000 3,83301E+00 -9,76563E-03
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29205,71429 3,22754E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
207,14286 2,98828E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 2,92969E-02
9,99512E+00 0,00000E+00
208,57143 3,04199E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
210,00000 2,87598E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
211,42857 2,82227E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
-2,44141E-01
212,85714 2,74414E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
214,28571 2,74414E+00 -4,88281E-03
9,99512E+00 0,00000E+00
211,42857 2,82227E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
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30 0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
215,71429 2,81738E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
217,14286 2,79785E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 -1,46484E-02
9,99512E+00 0,00000E+00
218,57143 2,84180E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
220,00000 2,94434E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
221,42857 3,01270E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 2,92969E-02
9,99512E+00 0,00000E+00
222,85714 3,26660E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
224,28571 3,38379E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -2,44141E-02
9,99512E+00 0,00000E+00
225,71429 3,45703E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
227,14286 3,81836E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
9,99512E+00 0,00000E+00
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31228,57143 4,00391E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,92969E-02 9,99512E+00
0,00000E+00
230,00000 4,27246E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
231,42857 4,37988E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
232,85714 4,55078E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
234,28571 4,46777E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
235,71429 4,43359E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
237,14286 4,40430E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
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32 4,88281E-03 1,46484E-02
9,99512E+00 0,00000E+00
238,57143 4,32617E+00 0,00000E+00
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
240,00000 4,03320E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
241,42857 3,80859E+00 -4,88281E-03
9,99512E+00 4,88281E-03
4,88281E-03 -1,46484E-02
9,99512E+00 0,00000E+00
242,85714 3,64746E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
244,28571 3,39355E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
245,71429 3,20801E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
247,14286 2,96875E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
248,57143 2,81738E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
250,00000 2,74902E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
247,14286 2,96875E+00 -4,88281E-03
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33251,42857 2,68555E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
252,85714 2,73438E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
254,28571 2,74414E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
255,71429 2,72461E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
257,14286 2,79785E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
258,57143 2,88574E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
260,00000 2,88574E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
252,85714 2,73438E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
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34 4,88281E-03 2,92969E-02
9,99512E+00 -2,44141E-01
261,42857 3,04688E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
262,85714 3,18359E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
264,28571 3,49609E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
265,71429 3,80371E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
Out of the cradle endlessy rocking(…)
267,14286 3,88672E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -1,95313E-02 9,99512E+00
0,00000E+00
268,57143 4,23828E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
270,00000 4,24316E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
0,00000E+00
271,42857 4,54590E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
272,85714 4,61914E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
261,42857 3,04688E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
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35274,28571 4,50684E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
275,71429 4,49707E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 -2,44141E-01
277,14286 4,43359E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
278,57143 4,28711E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
280,00000 4,27246E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 1,95313E-02
9,99512E+00 0,00000E+00
281,42857 3,93555E+00 -4,88281E-03
9,99512E+00 -4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
282,85714 3,65723E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03
9,99512E+00 0,00000E+00
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36 284,28571 3,48145E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,92969E-02 9,99512E+00
-2,44141E-01
285,71429 3,24707E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
287,14286 3,03711E+00 0,00000E+00
9,99512E+00 0,00000E+00 -
4,88281E-03 -1,95313E-02 9,99512E+00
0,00000E+00
288,57143 2,87598E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00 
Waves, undulating waves, liquid,uneven 
enuous waves/ Toward that whirling 
current, laughing and buyant, with 
curves(…)
290,00000 2,76855E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 -2,92969E-02
9,99512E+00 0,00000E+00
291,42857 2,70508E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 1,95313E-02
9,99512E+00 0,00000E+00
292,85714 2,66602E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 -9,76563E-03
9,99512E+00 0,00000E+00
294,28571 2,67090E+00 -4,88281E-03
9,99512E+00 0,00000E+00
4,88281E-03 9,76563E-03
9,99512E+00 0,00000E+00
295,71429 2,69531E+00 -4,88281E-03
9,99512E+00 0,00000E+00
4,88281E-03 -2,92969E-02
complet bartolini book ok  18/04/02  23:30  Page 36
374,88281E-03 -2,44141E-02
9,99512E+00 0,00000E+00
298,57143 2,83691E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
300,00000 2,94434E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,95313E-02 9,99512E+00
-2,44141E-01
301,42857 2,93945E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -2,44141E-02 9,99512E+00
0,00000E+00
302,85714 3,26172E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
304,28571 3,32520E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
305,71429 3,72070E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
307,14286 4,16016E+00 -4,88281E-03
9,99512E+00 0,00000E+00
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38 0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
308,57143 4,23828E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
310,00000 4,34570E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 2,44141E-02
9,99512E+00 0,00000E+00
311,42857 4,67773E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 9,76563E-03
9,99512E+00 0,00000E+00
312,85714 4,77051E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00 Et que 
chaque lame/ En bond convulsif/Le long 
des récifs/ Va, vien, luit et clame.
314,28571 4,53613E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
315,71429 4,24805E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 9,76563E-03
9,99512E+00 0,00000E+00
317,14286 3,76465E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
318,57143 3,86230E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 1,46484E-02
9,99512E+00 0,00000E+00
320,00000 3,87207E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
9,99512E+00 0,00000E+00
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39321,42857 3,60352E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,46484E-02 9,99512E+00
0,00000E+00
322,85714 3,52539E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
324,28571 3,30566E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
325,71429 2,73438E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
-2,44141E-01
327,14286 2,77832E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,92969E-02 9,99512E+00
-2,44141E-01
328,57143 2,82715E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
330,00000 2,66113E+00 -4,88281E-03
9,99512E+00 0,00000E+00
325,71429 2,73438E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
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40 0,00000E+00 -9,76563E-03
9,99512E+00 0,00000E+00
331,42857 2,56836E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
332,85714 2,59277E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -1,95313E-02 9,99512E+00
0,00000E+00
334,28571 2,55859E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
9,76563E-03 -1,95313E-02 9,99512E+00
0,00000E+00
335,71429 2,56348E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -2,92969E-02
9,99512E+00 0,00000E+00
337,14286 2,59766E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
338,57143 2,65625E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
340,00000 2,75391E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
341,42857 2,87598E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 2,44141E-02
9,99512E+00 -2,44141E-01
342,85714 3,01758E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
0,00000E+00 -2,92969E-02
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41344,28571 3,31543E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
-2,44141E-01
345,71429 3,40332E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,92969E-02 9,99512E+00
0,00000E+00
347,14286 3,70117E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
348,57143 4,10645E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
350,00000 4,18945E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
351,42857 4,47754E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,95313E-02 9,99512E+00
-2,44141E-01
352,85714 4,49707E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
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42 0,00000E+00 -1,46484E-02
9,99512E+00 0,00000E+00
354,28571 4,75098E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
355,71429 4,69238E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 1,95313E-02
9,99512E+00 0,00000E+00
357,14286 4,65820E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
358,57143 4,57031E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 2,92969E-02
9,99512E+00 -2,44141E-01
360,00000 4,47754E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
361,42857 4,11133E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -1,46484E-02 9,99512E+00
-2,44141E-01
362,85714 3,87695E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
364,28571 3,68164E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
365,71429 3,28613E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 2,92969E-02
9,99512E+00 0,00000E+00
357,14286 4,65820E+00 -9,76563E-03
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43367,14286 2,84180E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
368,57143 2,53906E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
370,00000 2,44629E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 2,44141E-02
9,99512E+00 0,00000E+00
371,42857 2,36328E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
372,85714 2,51953E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
374,28571 2,88086E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
375,71429 2,80762E+00 0,00000E+00
9,99512E+00 4,88281E-03
374,28571 2,88086E+00 0,00000E+00
9,99512E+00 4,88281E-03
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44 4,88281E-03 0,00000E+00
9,99512E+00 0,00000E+00
377,14286 2,82227E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
378,57143 3,09082E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
380,00000 3,26172E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
381,42857 3,48633E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 2,44141E-02
9,99512E+00 0,00000E+00
382,85714 3,66699E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
0,00000E+00
384,28571 3,92090E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
385,71429 4,16992E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 -2,44141E-02
9,99512E+00 0,00000E+00
387,14286 4,36523E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 9,76563E-03
9,99512E+00 0,00000E+00
388,57143 4,51660E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 2,44141E-02
9,99512E+00 0,00000E+00
4,88281E-03 -2,44141E-02 9,99512E+00
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45390,00000 4,75586E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
391,42857 4,65820E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
392,85714 4,77051E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
394,28571 4,76074E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
395,71429 4,71191E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
397,14286 4,50195E+00 0,00000E+00
9,99512E+00 4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
398,57143 4,41895E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
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46 4,88281E-03 1,95313E-02
9,99512E+00 0,00000E+00
400,00000 4,07227E+00 -4,88281E-03
9,99512E+00 4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
401,42857 3,89160E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
402,85714 3,64746E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
404,28571 3,28125E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 2,44141E-02
9,99512E+00 0,00000E+00
The western wave was all a-ﬂame./ The 
day was well nigh done!/ Almost upon the 
western wave/ Rested the broad bright 
Sun;/ when that strange shape drove 
suddendly/ betwixt us and the Sun.
405,71429 3,37891E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
407,14286 3,12012E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
408,57143 3,32031E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -2,44141E-02
9,99512E+00 0,00000E+00
410,00000 3,20801E+00 -4,88281E-03
9,99512E+00 0,00000E+00
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
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47412,85714 3,32031E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
414,28571 3,64258E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
415,71429 3,63770E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
417,14286 3,77441E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
418,57143 3,96484E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -2,44141E-02
9,99512E+00 0,00000E+00
420,00000 3,91113E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 -2,44141E-01
421,42857 4,25293E+00 0,00000E+00
9,99512E+00 0,00000E+00 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
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48 4,88281E-03 1,46484E-02 9,99512E+00
0,00000E+00
422,85714 4,20898E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
424,28571 4,50195E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
425,71429 4,49707E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
427,14286 4,73145E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
428,57143 4,77539E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
430,00000 4,77539E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
431,42857 4,76074E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
432,85714 4,75586E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
434,28571 4,55566E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
9,76563E-03 -4,88281E-03 9,99512E+00
0,00000E+00
9,99512E+00 0,00000E+00
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49435,71429 4,74121E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
437,14286 4,02344E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -2,92969E-02 9,99512E+00
0,00000E+00
438,57143 4,27246E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -2,44141E-02 9,99512E+00
0,00000E+00
440,00000 3,73535E+00 4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
441,42857 4,08691E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
442,85714 3,67188E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 1,95313E-02
9,99512E+00 -2,44141E-01
444,28571 3,94531E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
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50 4,88281E-03 0,00000E+00
9,99512E+00 0,00000E+00
445,71429 3,73047E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -9,76563E-03 9,99512E+00
0,00000E+00
447,14286 3,91113E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -1,46484E-02 9,99512E+00
0,00000E+00
448,57143 3,92578E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
450,00000 3,77441E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
451,42857 3,77930E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
452,85714 3,64258E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
454,28571 3,57910E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -2,44141E-02
9,99512E+00 -2,44141E-01
455,71429 3,68652E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 -2,44141E-01
457,14286 3,67188E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -9,76563E-03
9,99512E+00 0,00000E+00
450,00000 3,77441E+00 -4,88281E-03
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51458,57143 3,81348E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
460,00000 3,87207E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
461,42857 4,01855E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,46484E-02 9,99512E+00
0,00000E+00
462,85714 4,27246E+00 4,88281E-03
9,99512E+00 4,88281E-03
4,88281E-03 0,00000E+00
9,99512E+00 0,00000E+00
464,28571 4,16504E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
465,71429 4,50195E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
467,14286 4,37500E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00
9,99512E+00 0,00000E+00
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52 4,88281E-03 -9,76563E-03
9,99512E+00 0,00000E+00
468,57143 4,55078E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 -2,44141E-01
470,00000 4,56055E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
471,42857 4,41406E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
472,85714 4,49707E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00 Lei forse pensa che un 
visionario sia qualcuno che vede 
mostri,(…)io sono un visionario di ciò 
che esiste, un visionario di quello che 
c’è, e tale visione, per precisione e 
densità, non è meno sconcertante.
474,28571 4,45313E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
475,71429 4,38477E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 0,00000E+00
477,14286 4,15039E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
478,57143 4,08691E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
471,42857 4,41406E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
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53481,42857 3,63770E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
482,85714 3,53027E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
484,28571 3,44238E+00 0,00000E+00
9,99512E+00 0,00000E+00 -
4,88281E-03 -1,46484E-02 9,99512E+00
0,00000E+00
485,71429 3,10547E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -2,44141E-02 9,99512E+00
0,00000E+00
487,14286 2,93945E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
488,57143 2,96387E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,46484E-02 9,99512E+00
0,00000E+00
490,00000 3,15918E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
485,71429 3,10547E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
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54 4,88281E-03 0,00000E+00
9,99512E+00 0,00000E+00
491,42857 3,51074E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
492,85714 3,43750E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 2,44141E-02
9,99512E+00 -2,44141E-01
494,28571 3,60840E+00 0,00000E+00
9,99512E+00 -4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
-2,44141E-01
495,71429 3,98926E+00 0,00000E+00
9,99512E+00 0,00000E+00 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
497,14286 4,03809E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
498,57143 4,33594E+00 0,00000E+00
9,99512E+00 0,00000E+00
4,88281E-03 -2,44141E-02
9,99512E+00 0,00000E+00T [Sec]
5B41-03   Volt   -10  +10 V
5B41-03   Volt   -10  +10 V
5B40-03   Volt  -100 +100mV
5B41-03   Volt   -10  +10 V
5B41-03   Volt   -10  +10 V
5B41-03   Volt   -10  +10 V
5B40-03 .01    Ampere  -10 +10 A
5B47-K-05 T.Coppia 0- 500° C
00,00000 3,14453E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
-2,44141E-01
5B41-03   Volt   -10  +10 V
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5500,02857 3,15430E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
00,05714 3,16406E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
00,08571 3,17871E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
00,11429 3,18848E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 2,44141E-02
9,99512E+00 -2,44141E-01
00,14286 3,19336E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
00,17143 3,19336E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 -2,44141E-01
00,20000 3,19824E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
0,00000E+00 2,44141E-02
9,99512E+00 -2,44141E-01
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56 9,76563E-03 -2,92969E-02
9,99512E+00 0,00000E+00
00,22857 3,19824E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
00,25714 3,19824E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
9,76563E-03 1,46484E-02 9,99512E+00
-2,44141E-01
00,28571 3,20313E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
00,31429 3,20313E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 0,00000E+00
00,34286 3,18359E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -2,92969E-02 9,99512E+00
-2,44141E-01 Homme libre, toujour tu 
chériras la mer!/La mer est ton miroir; 
tu contemples ton âme/ Dans le 
dèroulements inﬁni da sa lame,/ Et ton 
esprit n’est pas un gouffre moins amer.
00,37143 3,17383E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 -4,88281E-03
9,99512E+00 -2,44141E-01
00,40000 3,16406E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
00,42857 3,14453E+00 -4,88281E-03
9,99512E+00 -4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 -2,44141E-01
9,76563E-03 1,46484E-02 9,99512E+00
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5700,48571 3,09570E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 -2,44141E-02
9,99512E+00 -2,44141E-01
00,51429 3,07617E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 0,00000E+00
9,99512E+00 -2,44141E-01
00,54286 3,05176E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
00,57143 3,01758E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 1,46484E-02
9,99512E+00 -2,44141E-01
00,60000 3,00781E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
-2,44141E-01
00,62857 2,97852E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
00,65714 2,95898E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
0,00000E+00 1,46484E-02
9,99512E+00 -2,44141E-01
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58 9,76563E-03 -9,76563E-03
9,99512E+00 0,00000E+00
00,68571 2,95410E+00 0,00000E+00
9,99512E+00 4,88281E-03
0,00000E+00 4,88281E-03
9,99512E+00 -2,44141E-01
00,71429 2,93945E+00 0,00000E+00
9,99512E+00 0,00000E+00
4,88281E-03 2,44141E-02
9,99512E+00 0,00000E+00
00,74286 2,92480E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
00,77143 2,93457E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 -1,46484E-02
9,99512E+00 -2,44141E-01
00,80000 2,93457E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
9,76563E-03 -1,46484E-02 9,99512E+00
-2,44141E-01
00,82857 2,93945E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
00,85714 2,93457E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
00,88571 2,92480E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 -2,44141E-01
00,91429 2,94922E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 -2,44141E-01
00,68571 2,95410E+00 0,00000E+00
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5900,94286 2,98340E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -1,46484E-02 9,99512E+00
-2,44141E-01
00,97143 2,99805E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
01,00000 3,02246E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
-2,44141E-01
01,02857 3,04199E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
-2,44141E-01
01,05714 3,07129E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
01,08571 3,09082E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 -1,95313E-02
9,99512E+00 -2,44141E-01
01,11429 3,12500E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 0,00000E+00
9,99512E+00 0,00000E+00
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60 01,14286 3,14941E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
-2,44141E-01
01,17143 3,17871E+00 -4,88281E-03
9,99512E+00 0,00000E+00
0,00000E+00 4,88281E-03
9,99512E+00 -2,44141E-01
01,20000 3,17871E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
01,22857 3,24219E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01 Hast du das Schloß 
gesehen,/ Das hohe Schloß am Meer?/ 
Golden und rosig wehen Die Wolken drüber 
her./ Es möchte sich niederneigen/ In die 
spiegelklare Flut;/ Es möchte streben und 
steigen/In der Abendwolken Glut./ “Wohl 
hab ich es gesehen,/Das hohe Schloß am 
Meer,/ Und den Mond darüber stehen/ Und 
Nebel weit umher”./ Der Wind und des 
Meeres Wallen Gaben sie frischen Klang?
Vernahmst du aus hohen Hallen/ Saiten und 
Festgesang?/…
01,25714 3,25195E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
9,76563E-03 -4,88281E-03 9,99512E+00
0,00000E+00
01,28571 3,28125E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 2,44141E-02
9,99512E+00 -2,44141E-01
01,31429 3,29102E+00 4,88281E-03
9,99512E+00 4,88281E-03
01,14286 3,14941E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
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614,88281E-03 -4,88281E-03
9,99512E+00 -2,44141E-01
01,42857 3,25195E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,95313E-02 9,99512E+00
0,00000E+00
01,45714 3,22754E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
01,48571 3,19336E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 -2,44141E-01
01,51429 3,16895E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 -2,44141E-02
9,99512E+00 -2,44141E-01
01,54286 3,12988E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
01,57143 3,09570E+00 0,00000E+00
9,99512E+00 0,00000E+00 -
4,88281E-03 1,46484E-02 9,99512E+00
0,00000E+00
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
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62 01,60000 3,06641E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
-2,44141E-01
01,62857 3,04199E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 4,88281E-03 9,99512E+00
0,00000E+00
01,65714 2,99805E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -3,41797E-02 9,99512E+00
-2,44141E-01
01,68571 2,98828E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 -4,88281E-03
9,99512E+00 0,00000E+00
01,71429 2,96875E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 9,76563E-03
9,99512E+00 -2,44141E-01
01,74286 2,94922E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 1,95313E-02 9,99512E+00
-2,44141E-01
Sorridere è vivere come un’onda o una 
foglia, accettando la sorte.  E’ morire a 
una forma e rinascere a un’altra. E’ 
accettare, accettare, se stesse e il 
destino”
01,77143 2,92480E+00 -4,88281E-03
9,99512E+00 4,88281E-03
0,00000E+00 9,76563E-03
9,99512E+00 -2,44141E-01
01,80000 2,89551E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
01,62857 3,04199E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
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634,88281E-03 -4,88281E-03
9,99512E+00 -2,44141E-01
01,88571 2,85645E+00 0,00000E+00
9,99512E+00 0,00000E+00
0,00000E+00 2,44141E-02
9,99512E+00 0,00000E+00
01,91429 2,83691E+00 0,00000E+00
9,99512E+00 4,88281E-03
4,88281E-03 4,88281E-03
9,99512E+00 -2,44141E-01
01,94286 2,84668E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -1,95313E-02 9,99512E+00
-2,44141E-01
01,97143 2,84180E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -
4,88281E-03 -1,46484E-02 9,99512E+00
0,00000E+00
02,00000 2,84180E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
0,00000E+00
02,02857 2,83691E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 2,44141E-02 9,99512E+00
0,00000E+00
4,88281E-03 -4,88281E-03
9,99512E+00 -2,44141E-01
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64 T [Sec] 5B41-03   Volt   -10  +10 V
5B41-03   Volt   -10  +10 V
5B40-03   Volt  -100 +100mV
5B41-03   Volt   -10  +10 V
5B41-03   Volt   -10  +10 V
5B41-03   Volt   -10  +10 V
5B40-03 .01    Ampere  -10 +10 A
5B47-K-05 T.Coppia 0- 500∞C
00,00000 3,14453E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
-2,44141E-01
00,02857 3,15430E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -4,88281E-
03
-4,88281E-03 9,99512E+00 -
2,44141E-01
00,05714 3,16406E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
00,08571 3,17871E+00 -4,88281E-03
9,99512E+00 0,00000E+00 0,00000E+00
0,00000E+00 9,99512E+00
0,00000E+00
00,11429 3,18848E+00 0,00000E+00
9,99512E+00 0,00000E+00 0,00000E+00
2,44141E-
02 9,99512E+00 -2,44141E-01
00,14286 3,19336E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
00,17143 3,19336E+00 0,00000E+00
9,99512E+00 0,00000E+00 0,00000E+00
9,76563E-
03 9,99512E+00 -2,44141E-01
00,20000 3,19824E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
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659,76563E-03 -2,92969E-02 9,99512E+00
0,00000E+00
00,22857 3,19824E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
00,25714 3,19824E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
9,76563E-03 1,46484E-02 9,99512E+00
-2,44141E-01
00,28571 3,20313E+00 0,00000E+00
9,99512E+00 0,00000E+00 0,00000E+00
9,76563E-
03 9,99512E+00 0,00000E+00
00,31429 3,20313E+00 0,00000E+00
9,99512E+00 4,88281E-03 0,00000E+00
9,76563E-
03 9,99512E+00 0,00000E+00
00,34286 3,18359E+00 -4,88281E-03
9,99512E+00 0,00000E+00 -4,88281E-
03
-2,92969E-02 9,99512E+00 -
2,44141E-01
00,37143 3,17383E+00 -4,88281E-03
9,99512E+00 4,88281E-03 0,00000E+00
-
4,88281E-03 9,99512E+00 -2,44141E-
01
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66 00,40000 3,16406E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 9,76563E-03 9,99512E+00
0,00000E+00
00,42857 3,14453E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 0,00000E+00
4,88281E-03 9,99512E+00 -2,44141E-
01
00,45714 3,10547E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
0,00000E+00
00,48571 3,09570E+00 0,00000E+00
9,99512E+00 0,00000E+00 0,00000E+00
-
2,44141E-02 9,99512E+00 -2,44141E-
01
00,51429 3,07617E+00 0,00000E+00
9,99512E+00 4,88281E-03 0,00000E+00
0,00000E+00 9,99512E+00 -
2,44141E-01
00,54286 3,05176E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
00,57143 3,01758E+00 0,00000E+00
9,99512E+00 0,00000E+00 0,00000E+00
1,46484E-
02 9,99512E+00 -2,44141E-01
00,60000 3,00781E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 0,00000E+00 9,99512E+00
-2,44141E-01
00,62857 2,97852E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -2,44141E-02 9,99512E+00
-2,44141E-01
00,65714 2,95898E+00 -9,76563E-03
9,99512E+00 -4,88281E-03 -
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679,76563E-03 -9,76563E-03 9,99512E+00
0,00000E+00
00,68571 2,95410E+00 0,00000E+00
9,99512E+00 4,88281E-03 0,00000E+00
4,88281E-
03 9,99512E+00 -2,44141E-01
00,71429 2,93945E+00 0,00000E+00
9,99512E+00 0,00000E+00 4,88281E-03
2,44141E-
02 9,99512E+00 0,00000E+00
00,74286 2,92480E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 4,88281E-03 9,99512E+00
-2,44141E-01
00,77143 2,93457E+00 0,00000E+00
9,99512E+00 0,00000E+00 0,00000E+00
-
1,46484E-02 9,99512E+00 -2,44141E-
01
00,80000 2,93457E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
9,76563E-03 -1,46484E-02 9,99512E+00
-2,44141E-01
00,82857 2,93945E+00 -4,88281E-03
9,99512E+00 -4,88281E-03 -
4,88281E-03 -4,88281E-03 9,99512E+00
-2,44141E-01
00,85714 2,93457E+00 -4,88281E-03
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77Solitons and solitary waves
The History
One day in the year of 1834, a large raft, drawn from
the bank by horses, rears and falls back violently to the
water’s surface, generating a succession of waves that
quickly move away from the raft. 
A frequent event that cannot stir more than slight
curiosity in the casual observer. But that day the
observer, with an uncommon passion for fluid
dynamics, was an officer of the British Navy, Sir John
Scott Russell. 
As an acute observer, he noted that amongst all the
waves generated, one in particular overlapped the
others. Rather than forming an appearance of
undulation, it presented a bell shaped outline. 
He decided to follow it with his horse and was
surprised to find that, whilst the other perturbations
would rapidly dissolve, this one would maintain its
original appearance, quickly moving away in a solitary
race which the officer could follow for hundreds and
hundreds of meters. After this Russell diligently
recorded what he had observed in his notebook,
defining this object as the solitary wave.
Only at the beginning of the following century was it
possible to mathematically describe the properties of
that object without however drawing particular interest
from the school of physicists for at least another
decade or so. Finally the term soliton was coined for
the first time in a scientific study in 1965 by the
researchers Zabusky and Kruskal.
Even if in practice there is no distinction made between
a soliton and a solitary wave, it is important to know
that conceptually they are two different things. The
soliton, unlike the solitary wave, is said to be stable
under the effect of a perturbation. In effect, two
solitons that encounter, interact and modify, but once
distanced, return to their original form. In actuality
there is never an exact correspondence with the
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78 mathematical model and in this case it would be more
appropriate to speak of solitary waves rather than
solitons.
The Rediscovery
In the early Sixties, solitary waves and solitons,
reawakened scientists’ imagination to the point of re-
instilling in those objects, the fundamental idea for a
unitary theory on microscopic nature and elementary
particles. Unfortunately at the time, the mathematical
bases used, were not as yet developped enough to give
coherence and consistency to such an ambitious theory.
Only recently has the theory of solitons acquired
theoretical maturity.
The models applicable to a wide variety of phenomena
from the field of biology to that of communication,
have multiplied. The idea of utilizing optical solitons
in fibre optics, represents a reality for
telecommunications. The attempt to resolve the
ambiguity of wave-particle at the base of quantum
theory, is particularly fascinating. In effect a soliton
can contain, in a broad sense, both properties without
contradiction. 
The concentration of energy, localized in a limited
space, renders the object interpretable as a particle for
an observer that sees on a grand scale. At the same
time, this is a continuous entity that wanders
everywhere and could therefore be interpreted as a
wave.
Solitons, given their dynamic stability, have the magic
property to recompose themselves if disturbed, as if by
a miracle. An energy is associated with topological
solitons and as such distinguishes two types of soliton.
If they have the same energy they repel one another
and vice versa. 
If they have opposite energy, they attract one another.
There are solitons that have their own pulse and this
characterizes the objects’ time.
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79The presence of a velocity relative to the medium,
determines a contraction of the soliton in the direction
of propagation and a variation of its own time in close
analogy with Albert Einstein’s theory of Relativity;
even though, in this last case, there is no reference to
an absolute medium.
But what is it that determines the existence of solitons?
From the mathematical point of view, the soliton is tied
to the concept of integration, not something that can be
looked into in this brief introduction. In physical and
intuitive terms it is possible to describe them according
to two fundamental components; dispersion and their
non-linearity. 
Dispersion is a dynamic property associated to any
undulatory event. If we generate a perturbation in the
form of an impulse, we will immediately see the object
dispel itself into a myriad of waves of different
frequencies. The reason for which, derives precisely
from the fact that a generic impulse is constituted by
the superimposition of an infinite number of packets of
different frequencies. The velocity of each packet is
not the same for all the packets but depends in fact
upon their frequency.
An example of non-linearity is understood with the fact
that the velocity of the impulse also depends on its
amplitude. For instance the velocity may be greater
toward the pick.
Normally the non-linearity tends to tighten the impulse
and this in opposition to the dispersion which tends to
widen it. In particular dynamic conditions the two
effects balance one another exactly and the impulse
propagates itself unaltered, thereby constituting a
soliton. In the context of fluid dynamics this behaviour
is at the base of the so called Korteweg-de Vries
solitons, that, like those observed by Russell, are
generated in shallow waters on canals. The name
Korteweg-de Vries refers to the mathematical equation
complet bartolini book ok  18/04/02  23:30  Page 79
80 for which these solitons represent a solution.
A formal description is made in the mathematical
appendix. These objects may be produced in groups.
They will appear with varying amplitudes and the
higher ones will overtake the shallower ones because
‘the velocity’ is proportional to their height. Deeper
canals produce larger solitons and are therefore more
energetic. Something which was well known to
submarine crews that crossed the channel during World
War II.
Another interpretation that particularly lends itself to
the so called topological solitons, is the idea given by a
chain of pendulums securely bound to an elastic cord,
stretched at each end. The idea is purely representative
since an appropriate mathematical model bases itself
on a continuous medium and not on a chain. If one of
the extremities is turned 360 degrees, this generates a
localised rotation of the pendulums that may propagate
itself with a constant velocity along the chain. If the
extremity is rotated in one direction, it generates a
particular type of soliton, the so called kink. It is
assumed that such an object has a positive charge of
+1. A rotation in the opposite direction generates a
soliton of the opposite charge -1 or antikink. It is
obvious that this object is not lost without removing
the two conditions at the extremities of the chain. From
this, the definition of topological soliton is derived. If
the extremities are not rotated it is possible to create
kinks and antikinks in the chain, generating localized
rotations of the pendulums. 
The production of pairs of kink-antikink, is called
nucleation. The encounter of one type with its opposite
can provoke the annulment of the two objects, an
annihilation. This whole panorama of events complies
with the total charge.
The total charge is null if initially the extremities had
not been rotated and will be maintained whichever
type of motion is produced along the chain. All of
which is incredibly similar to the behaviour of
electrical charges. 
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81The Generality
This phenomena is unaffected by the medium in which
it takes place. Solitons can be produced in solids as in
liquids. In a DNA chain, a molecular deformation can
be propagated in the form of a solitonic wave. On a
grand scale the great anomalous waves that devastate
the coasts of the Pacific are interpretable as solitonic
waves, as are certain intense seismic waves that are
propagated along fault lines. It is a curious fact that
unknowingly we have had before us, even daily, the
presence of solitary waves. The waves of the sea, in
proximity to the beach, in the presence of a shoal that
gradually becomes less deep, are transformed into a
solitary wave until it destroys itself as it breaks against
the shoreline. This type of solitary wave is
recognisable by its characteristic bell-shaped outline.
The Soliton in a Basin
In order to purposely create a soliton in a water basin,
any size is sufficient as long as the water is moved
according to appropriate criteria. 
The frequency of the agitation will need to be lower
than the frequency of the wave’s resonance
obtainable by shallow oscillations. The intensity of
the agitation needs to be opportune without
attributing complicated mathematical associations. It
can be obtained empirically, allowing our motory
sensibility to guide us. One needs to pay attention
because the interval of the amplitude of the waves is
slight and by going just beyond the crucial point one
can lose the necessary conditions. It is important to
know that once the right condition is found , it is
necessary to wait for a certain time until the soliton has
materialized. In certain cases it is even possible to
create pairs of solitons or even chains of solitons.
Prof. Leone Fronzoni
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Appendix
In the case of the latter, a ring shaped container is
necessary and this should be vibrated from below in
order to achieve a kind of modulation of its gravity.
Korteweg-de Vries equation
This differential equation describes the dynamics of
Russell soliton.
u(x,t) means the amplitude of the water level to
respectthesurface at rest and it is a function of time t
and position x The symbols ∂u/∂t and ∂u/∂x means the
partial derivative to respect the time and space.
A typical soliton-solution of the previous equation has the
following form:
The amplitude b and the velocity v= 2b of the soliton
depend on the initial condition. Figure shows the shape
of u(x,t) versus the position. 
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It is important to observe that the velocity of this kind of
soliton is related to the amplitude. Next figure shows two
solitons observed in two successive times, t2 > t1. The higher
soliton goes more fast then the lower soliton.
83
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108 Light as a bird not as a feather’, is a phrase by Paul Valery
that has followed me for years. It’s been fewer years that I
have been practicing a little paragliding. The paraglide is a
combination of feather and bird. It flies like a feather with the
added faculty of deciding the direction. Whilst the bird also
has a “motor” that allows it to pit its own energy against the
atmospheric energy, the paraglider waits for the moment that
allows him to exploit energy. The exploitation of this energy
takes place, to begin with, through its form. The pilot then
takes flight with a profound and contemplative awareness of
the conditions that surround him, his measured audacity, the
serenity of the flight, calm in the perennial and stirred
attention. Paragliding is pure form that manifests itself in
action (without wind it is little more than a limp rag. The
pilot is motor (by his own weight) and mind, he himself a
machine, as a sail, as the wind and the rising currents. It is
this, a wonderful image of the union between human as
habitant and nature as residence, in a word: Justice.
Like an explosion connected from galaxies to veins. This is
how a work of art should be, portentous and gentle. Whoever
does it, must be a leader, a bookworm, scullion and prince
and, above all, speak little.
I often think of “Zodiaco” by De Dominicis.
To make images, means to reduce to the same substance.
To make matter from words, from ideas, event.
To say fish is not the same as showing a real fish. The subject
that becomes verbal predicate, that is making nature. And yet
there is a quality of the subject that differentiates it from
others without interest. It can be that it doesn’t manage to
become verb of itself, it can be that the verb it becomes is not
living, that, like men, it has a very bad character. The intrinsic
character of the subject depends, in the case of art, upon the
maker. That which can be said (work on the maker being
something else and dealt with by other practices) of the
subject without a maker, concerns its structure: the logical
internal analysis, even if the inexpressible, is the greatest
part: the always grazed.
complet bartolini book ok  18/04/02  23:31  Page 108
109I write all this thanks to the attempted hauling of the
swimming pool, (transforming it into a boat and crossing the
Atlantic) trying to see if this extraordinary evidence also
irradiates a flourishing of the senses.
It reminds me, this act of making a work transport itself, of
the paraglide, that integrates, in a single figure, pilot and
machine, reuniting in one, two apparently dissimilar entities.
To find parities, is the task of art, to invent differences is due
to opinion. I haven't developed a logical and analytical
language. I believe in lightning, but in a flash of lightning
that is the reflection of the light on a page of a book that
turns. At times one mistakes a lamp for the sun…
Audacity and irresponsibility. The one being familiar with the
entity of the object to be confronted, the other not. The one
presupposes, a priori, an intelligence and esteem and
instruments for the "during" of the action. 
The other is always catapulted in the action, a little like
learning to go to sea only when the sea is in a tempest. The
great difference between the two modes is in the capacity to
learn in intimacy: audacity negotiates a formative journey
that pushes the facts towards the interior, irresponsibility
immediately plays these facts in the dispute, for lack of
sensibility, and again for lack of sensibility, needs
increasingly gross and exalting stimuli in order to be touched. 
Alle Namen sind dunkel und ohne Sinn, die nicht eine
bestimme Definition enthalten, oder ihren Sinn mitbringen,
z.B. “Kohlenstoff, Sauerstoff” usw. Die Physik isy noch nicht
auf dem rechten Wege solange sie nicht phantastisch,
willkürlich und streng gebunden zugleich zu Werke geht. Von
der wahren Philosophie, der “creatio rationalis”, ist allein
Heil zu erwarten.
Novalis, Fragmente
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110 Still the Zodiac.
The dream of certain art, at least the kind I look at, is to bring
words to the world of matter.
In this, the Zodiac is an exemplary work: Symbols incarnate.
Incarnation is the most beautiful religious figure that exists,
in the form, the secret of transmission and the broadening of
knowledge. De Dominicis takes the Sumerians as his point of
departure. A people that had laws expounding the knowledge
of panification, words to cure and perhaps even kill, sacred
texts and treatises on cooking, to be found in the same book.
To unite two planes is the true work of the artist. This is
achieved through a "solution" developed from the preceding
isolation of the components of the planes, the true identity
reserved, and in a “moment of delicacy", reunite them.
Massimo Bartolini
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123A boat is to life as a wave is to the universe, but if the artist is
to the wave as the vessel is to life, it is the universe that
wanders rudderless. (Aristotle, Poetics 1459a, 6-8)
It would seem that the two solitary waves manifesting in this
opera, would be describable and repeatable, but this
appearance conceals a universe of unfathomable complexities
nonetheless contained in a tub; a system of which only few
rules are known. When the same tub carries two souls across
the world, one could then fear a paradox.
The idea is born however, from the desire to entertain oneself
attributing new qualities to objects: giving to a vessel the
capacity to navigate across the ocean, is not only a paradox or
metaphor, but an exhilarating way of making the most of
sparse energies on a shoestring.
Technically, the principle is that of transforming into a boat,
the tub that contained the wave, recycling the various
instruments necessary for giving form to the work.
To the tub then is added, a bow, ballast, a mast, keel and
rudder. The engine compartment is placed inside the boat.
The same electromechanical apparatus that provokes the
wave in the tub, propels it. The propulsion itself is aided by a
design inspired by the fins of fish, which are nothing other
than a hydrodynamic surface with rhythmic, alternating
motion, designed to optimise flow in backward direction. 
The elasticity of the shaft and of the fin itself produces a
necessary incidence angle, allowing an efficient propulsion in
calm waters. These protrusions, working in concert, also
attenuate the rocking of the boat on the open sea. The power
is furnished by the generator, necessary for the services on
board. A conventional propeller or even a paddle wheel
propulsion, were discarded because they would have required
substantial modifications made to the vessel thrust-dynamics
and besides, would create drag during sailing.
The sailing equipment is very simple, the sail outfit is a Cut
plus an extra spinnaker sail by the bow, it can guarantee
sufficient aid in effecting the longer crossing, the one from
Mindelo to the Antilles, in less than 25 days, depending on
the Trade winds blowing from the East during the holiday
season and
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124 The double surfaces of the keel, like the two rudders with
lightly compensated surfaces, were conceived in order to
improve the stability and manoeuvrability of the boat,
while the three keels both improve the structural function
and contribute to the transversal hydrostatic stability and
dynamic of navigation. The pneumatic inflatable skirt
secured to the side constitutes, in the end, a reassuring
buoyant reserve.
The route is initially coastal, with daily stops to allow for
the gradual tuning of the vessel in order to avoid the
oddities of the end of summer weather. It begins in
Fiumicino, birthplace of the tub, and it winds its way
along the Tuscan and Ligurian coastline in short stretches.
Slightly longer tracts are necessary to cross the gulf of
Genoa, to then return to the coast along the Côte d’Azur
and the south of France, safe from the snares of the gulf
of  Lion,  and therefore  Sète ,  Port  Bou,  Barcelona,
Cartajena, Almeria…
From there on, the mirage of the southern warmth further
ahead begins to comfort the spirit of whomever leaves
Gibraltar for Tenerife, where a week’s stay must suffice
for provisioning and mending, before another week-long
journey to Cape Verde. However it will take at least two
weeks to Mindelo and Godère. From there to the Antilles
it’s a lazy dragging of the stern in the doldrums, with the
course set at 270º, with the odd blow due to occasional
turbulence, time to dedicate to radio, reading, catching
flying fish and everything else that’s been missed.
Antigua, St Martin, St John, Puerto Rico, Santo Domingo.
Stops until Florida Keys, with the choice then of being
pulled along by the Gulf Current, the core of which flows
at approximately 20 nautical miles from Miami or maybe
travel along the marshes of Florida, through the Indian
River until Cape Canaveral, onward towards Jacksonville.
On the return journey from the East Coast, the first frost, the
fogs and the last of the rum would soon convince the good
sailor, falling short of a sturdier ship, of the overland routes.
However the “wheeled tub” is part of another tale.
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125“Il buon marin, quando sente il mar che rugge, prende il
Traicche e fugge.” Renato Fucini alias Neri Tanfucio.
One can believe that every project finds itself in a place
between reality and illusion and that the sign or the
gesture with which it is realised, is its unmitigated
witness. At times a work of art; this project with Bartolini,
has followed, in this case, an odd destiny, over and above
the artist’s expectations and the engineer ’s dreams
remaining closed in these lines, without which however,
the swimming pool would be mutilated of an important
part of its symbology. Remaining an earth bound tub and
not a ship on its return from a crossing, beached, a
symbol for Totò and Peppino, of the crossing towards the
island of the blessed, but also of life itself….
The two have dreamed, alternately, of routes, landings,
pasta and infirmities, of returning to smell and feel the
space that opens up in the sea outside Gibraltar and the
destination, eventually reached in a manner undreamed.
Riccardo Rossi
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127Pag 10) Novalis, Romantische Welt. Die Fragmente.
Dieterich'schen Verlagsbuchhandlung. Leipzig 1939, p.193
Physics, like a chain of phenomena. It' strange that the
vindication of an organic totality of physics and the
impossibility of it being fragmented and partially analysed
should occur in a work that is structured in fragments.
According to these Fragments of natural philosophy written
by a great poet, physics itself must become a tree, an animal,
a man. Or perhaps simply become a wave.
Pag 12) Emily Dickinson, Poesie, Oscar Mondadori,
Milano 1995, p 417.
It is an incipit, a beginning, an augur that opens an
impalpable door of light. An entrance to the realm of
lightness, since that which is good is light and walks on the
feet of a dove. No longer the spectator that watches the
sunrises and sunsets through the variations in luminosity: the
feathered bird and the shore, lapped by the waves, are not
endowed by the rosy light of dawn. They themselves are the
dawn.
Pag 16) Pablo Neruda, Los versos del Capitan, “Le
Occasioni”, Passigli Editori, Firenze 1995, p. 26.
This mythic wave (let us think of Aphrodite born from the
surf of the waves), in its disproportion towards folly,
serves to water a small thing: the green rice-field in which
rice and barley grows. The myths descend to earth. The
lapping of the water is a soundtrack that accompanies the
growth of daily foods, just as the Babelish choir of the
plants accompanied that of the garden: "Hear, even the
plants reverberate, the verdure" (Cesar Calvo). The wave
slowly takes form, when it goes out, it becomes calmer and
then recommences to take form again. It has to reach a
climax in order to nourish. It is actually the waste of
energy that nourishes.
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128 Pag 22) Joseph Conrad, Typhoon, Rizzoli, Milano 1996,
pp. 86-87.
The attempt is to render the imagination practicable: "to be
able to also carry the body to the plane of the imagination".
The only way to be sure of the fact that there is a tempest,
consists in its crossing. Doing, is the only way of conferring
truth and intensity to things - nor are there others. This is the
only possibility: to go the whole way of the imagination by
foot, to take the body to the place where thought arrives. The
secret is in the incarnation’s metaphor: give a body at the
mind’s figure.
Pag 26) Derek Walcott, The Bounty, “Biblioteca Adelphi”,
Adelphi Edizioni, Milano 2001, p. 150.
The sea-coast's surface, rippled by the breeze, is a text in
which the waves with their rhythmic movement, are the pages
that are turned. Nature itself is, as Galilei would say, a "great
book". As well the garden, "the spatial organisation in which
man sets his own relationship to nature"(Rudolph Borchardt)
is a book, "nature becoming word and word becoming
nature" (Rosario Assunto). With nature the game is always
open: "It is a speaker that uses a language common to the
universe, infinity. It is as if man summarised and brought to
light, in themselves, the tales of nature, as if they were the
oral tradition. As if they were the eye that skims the lines and
blurs itself with the words of the book itself".
Pag 34-36) Walt Whitman, Leaves of Grass, “BUR
Poesia”, Rizzoli, Milano 1998 (2000) p. 346, pp. 338-339
It concerns one of the most famous poems from the group so
called Sea-Drift. The first verse of the poem, to which the
preface gives its name, constituted by a final, extremely long
phrase that someone (Spitzer) defined as oceanica. The
image of a cradle that indulges in an endless rocking, returns
to the end of the poem in a sort of circular structure, almost a
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129loop, an infinite ring. The cradle sways, the wave rocks.
The cradle is the first boat, it transports us from birth to life.
And the representation of birth, is being saved from the
waters. Life itself has its origins in the sea.
Pag 38) Paul Verlaine, Poèmes saturniens in Poesie e
prose, “I Meridiani”, Arnoldo Mondadori Editore, Milano
1992 (1994), p. 42.
Pag 60) Ludwig Uhland, Das schloß am meere, in I romantici
tedeschi. Narrativa e lirica , Classici Rizzoli, Milano 1995, p.
780.
The sonorous ocean (to use once again the words of Verlaine)
enclosed in a handkerchief of water. The wave is not only a
liquid element. Science speaks of sound waves that propagate
in the ether. In an interior, in a dark room, only the gay
trickle of water falling from a fountain can be heard. En plein
air, in front of the wave generated by a small pool surrounded
by a green rice-field, almost an atoll in reverse, we listen to
the swirling of the water. A large movement for a small thing.
So much noise for (almost) nothing.
Pag 46) Samuel T. Coleridge, The rime of the ancient
mariner, “BUR Poesia”, Rizzoli, Milano 1994, p. 88.
By metamorphosis the wave becomes fire. The wave itself, is
form incessantly changing. Waves can be long, medium,
short. Even spherical, longitudinal, transverse. And also,
sonic, thermal, luminous, electromagnetic, Hertzian or
seismic. One can broadcast something on the airwaves. The
wave itself has a length and a frequency.
Pag 52) Daniele Del Giudice, Atlante occidentale, Giulio
Einaudi, Torino 1985, p. 67.
There is no space for the imagination, there is however a
different attention to things. That which exists is mysterious,
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130 fascinating, magical, overwhelming. In a continual dialectic
between body and mind, physicality and abstraction, emotion
and scientific thought. Even the air and light are not
background to things, but are things themselves.
Pag 56) Charles Baudelaire, Les fleurs du mal, in Opere,
“I Meridiani”, Arnoldo Mondadori Editore, Milano 1996, p.
46.
The infinite unfolding of the sea wave as a mirror of the soul.
De Chirico and Savinio would have unfurled this eternal
wave (forever ancient and forever new, forever the same and
forever different) like a carpet in a room.
Pag 62) Cesare Pavese, Schiuma d’onda, in Dialoghi con
Leucò. Giulio Einaudi Editore, Torino 1947, cit. in M. Lao,
Le Sirene, A.Rotundo Editore, Roma 1985, p. 49.
Every form has a destiny: the resurrection is that of the wave.
"The wave of that that was, flows back from the rock of the
present, and the future takes the field, cloudy on the horizon"
(Horkheimer and Adorno). The risk is that of losing oneself in
nostalgia for the past, but the wave is always reborn. The
wave, like a smile.
Laura Cherubini
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132 10) Novalis, Romantische Welt. Die Fragmente.
Dieterich'schen Verlagsbuchhandlung. Leipzig 1939, p.193
Nella fisica si sono sempre strappati i fenomeni dal loro
nesso e non si sono studiati nei loro rapporti sociali. Ogni
fenomeno è un anello di una catena incommensurabile –la
quale comprende come anelli tutti i fenomeni.
La fisica non dovrà più essere trattata a parti, a capitoli.
Deve diventare una continuità, una storia, una pianta
organica, un albero – o un animale, o un uomo.
La fisica come catena di fenomeni. E’ curioso che la
rivendicazione di una totalità organica della fisica e della
sua impossibilità a essere parcellizzata e parzialmente
analizzata venga fatta in un’opera strutturata in
frammenti. Secondo questi Frammenti di filosofia
naturale, scritti da un grande poeta, la fisica stessa deve
diventare un albero, un animale, un uomo. O forse
semplicemente farsi onda.
Pag 12) Emily Dickinson, Poesie, Oscar Mondadori,
Milano 1995, p 417.
Non sapendo quando l’alba possa venire,/apro ogni
porta,/ che abbia piume, come un uccello,/ o onde, come
una spiaggia-
È un incipit, un inizio, un augurio che apre una
impalpabile porta fatta di luce. Un ingresso nel regno della
leggerezza, poiché ciò che è buono è leggero e cammina su
zampe di colomba. Non più lo spettatore che assiste alle
albe e ai tramonti attraverso le variazioni luminose:
l’uccello piumato e la spiaggia lambita dalle onde non
sono investite dalla rosea luce dell’alba, sono esse stesse
l’alba.
Pag 16) Pablo Neruda, Los versos del Capitan, “Le
Occasioni”, Passigli Editori, Firenze 1995, p. 26.
Oggi, questo giorno fu una coppa colma,/ oggi, questo
giorno fu l’immensa onda/ oggi,fu tutta la terra
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133Questa onda mitica (pensiamo ad Afrodite nata dalla
spuma delle onde), nella sproporzione verso l’inezia,
serve ad innaffiare una piccola cosa, la verde risaia in cui
crescono riso e orzo. I miti scendono sulla terra. Lo
sciabordìo dell’acqua è una colonna sonora che
accompagna la crescita dei quotidiani alimenti, così come
il babelico coro delle piante accompagnava quella del
giardino: “Senti risuonare anche le piante, i vegetali”
(Cesar Calvo). L’onda si forma lentamente, quando
fuoriesce si calma e poi riprende a formarsi di nuovo.
Deve arrivare al culmine per arrivare a nutrire. E’ proprio
lo spreco d’energia che nutre.
Pag 22) Joseph Conrad, Typhoon, Rizzoli, Milano 1996,
pp. 86-87.
L’altro giorno, a terra, l’ho sentito pontificare in
proposito in mezzo ad un gruppo di capitani che erano
entrati e si erano seduti al tavolo vicino al mio. Mi parve
una grossa sciocchezza. Raccontava di aver aggirato,
credo che dicesse, un tremendo uragano, riuscendo a
tenerselo a cinquanta miglia di distanza. Un autentico
capolavoro di intelligenza, diceva: Come facesse a sapere
che a cinquanta miglia da lui c’era un tremendo uragano
non riuscirò mai a capirlo.
Il tentativo è quello di rendere praticabile
l’immaginazione: “poterci portare anche il corpo, nel
piano dell’immaginazione”. L’unico modo per essere
sicuri del fatto che c’è una tempesta consiste
nell’attraversarla. Il fare è l’unica via per conferire alle
cose verità e intensità, né ve n’è altre. Questa è l’unica
possibilità: “farsi a piedi tutta la strada
dell’immaginazione, portare il corpo là dove arriva il
pensiero”. Il segreto è nella metafora dell’incarnazione:
dare corpo alle figure della mente.
Pag 26) Derek Walcott, The Bounty, “Biblioteca
Adelphi”, Adelphi Edizioni, Milano 2001, p. 150.
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134 La sola luce che abbiamo ancora brilla su una guglia o
una concava conchiglia mentre cade e volta questa
pagina come un’onda che imbianca.
La superficie marina increspata dalla brezza è un testo
di cui le onde, con il loro ritmico movimento, sono
le pagine che vengono sfogliate. La natura stessa è,
come disse Galilei, un “gran libro”. Anche il giardino,
“l’ordinamento spaziale in cui l’uomo deposita la
propria relazione con la natura” (Rudolph Borchardt)
è libro, “natura fatta parola e parola fatta natura 
(Rosario Assunto). Con la natura la partita è sempre
aperta: “Essa è un interlocutore che usa il linguaggio
comune all’universo, infinito. Gli uomini è come se
riassumessero ed evidenziassero, in sé, i romanzi della
natura, come se ne fossero la tradizione orale, come se
fossero l’occhio che scorre sulle righe e si mescola
alle parole del libro stesso”.
Pag 34-36) Walt Whitman, Leaves of Grass, “BUR
Poesia”, Rizzoli, Milano 1998 (2000) p. 346, pp. 338-
339
Fuori della culla che dondola senza fine. p.34
Onde, ondulate onde, liquide, varie, emule onde,
Verso quella vorticosa corrente ridenti, leggere, ricurve
(…) pp.36
Si tratta di una delle più famose poesie del gruppo
detto dei Relitti marini (Sea-Drift), primo verso
della poesia a cui dà il nome il cui proemio costituito
da un’ultima lunghissima frase che qualcuno (Spitzer)
ha definito oceanica. L’immagine della culla che
indugia in un dondolìo senza fine torna al termine
della poesia in una sorta di struttura circolare, quasi
un loop, anello infinito. La culla ondeggia, l’onda
si dondola. La culla è la prima barca, ci trasporta
dalla nascita nella vita. E rappresentazione della
nascita è esser salvati dalle acque. La vita stessa
ha origine dal mare.
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135Pag 38) Paul Verlaine, Poèmes saturniens in Poesie
e prose, “I Meridiani”, Arnoldo Mondadori Editore,
Milano 1992 (1994), p. 42.
Pag 60) Ludwig Uhland, Das Schloß am Meere, in
I romantici tedeschi. Narrativa e lirica, Classici Rizzoli,
Milano 1995, p. 780.
E che ogni onda/ in balzi convulsi/ lungo gli scogli/va,
viene, luccica e risuona. Verlaine
Hai mai visto quel castello,/ quel castello alto sul
mare?/Sopra passano le nubi/ come un soffio rosa e
d’oro. Sembra quasi che si pieghi/ sullo specchio delle
onde,/ sembra tendersi e salire/ nella brace della sera.
“Certamente che l’ho visto,/ quel castello alto sul mare,/
e la luna star di sopra,/e la nebbia tutt’intorno.”/ Non
veniva su dai flutti e dal vento un suono vivo?/ Non udivi
dalle sale/melodie e canti a festa?/ I marosi e i venti tutti/
riposavano acquietati. … Uhland.
L’oceano sonoro (per usare ancora parole di Verlaine)
racchiuso in un fazzoletto d’acqua. L’onda non è solo
un elemento liquido, la scienza parla di onde sonore
che si propagano nell’etere. In un interno, in una stanza
buia, appena rischiarata dallo schiudersi di una porta
luminosa, si ode solo il ticchettio gaio dell’acqua che
scende in una fontanella. En plein air, davanti all’onda
generata da una piccola piscina circondata da una risaia
verde, quasi un atollo al contrario, ascoltiamo lo sciacquìo
dell’acqua. Un grande movimento per una piccola cosa.
Tanto rumore per (quasi) nulla.
Pag 46) Samuel T. Coleridge, The rime of the ancient
mariner, “BUR Poesia”, Rizzoli, Milano 1994, p. 88.
Tutta una fiamma l’onda occidentale./ Il giorno era già
quasi tramontato!
Quasi a fiore dell’onda occidentale/ stava sospeso un
gran lucido sole;
quando la strana forma si frappose/ a un tratto fra noi
e il sole.
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136 Per metamorfosi l’onda si fa di fuoco. L’onda stessa è forma
che muta incessantemente. Le onde possono essere lunghe,
medie, corte. E anche sferiche, longitudinali, trasversali. E
ancora sonore, termiche, luminose, elettromagnetiche,
hertziane, sismiche. Si può mandare qualcosa in onda.
L’onda stessa ha una lunghezza e una frequenza
Pag 52) Daniele Del Giudice, Atlante occidentale,
Giulio Einaudi, Torino 1985, p. 67.
Lei forse pensa che un visionario sia qualcuno che vede
mostri,(…)io sono un visionario di ciò che esiste, un
visionario di quello che c’è, e tale visione, per precisione
e densità, non è meno sconcertante.
Non c’è spazio per la fantasia, c’è invece
un’attenzione diversa alle cose. Ciò che esiste è
misterioso, affascinante, magico, sconvolgente. In una
dialettica continua tra corpo e mente, fisicità e
astrazione, emozione e pensiero scientifico. Anche l’aria
e la luce non sono sfondo alle cose, ma esse stesse cose.
Pag 56) Charles Baudelaire, Les fleurs du mal, in
Opere, “I Meridiani”, Arnoldo Mondadori Editore,
Milano 1996, p. 46.
Il mare, se sei libero, ti sarà sempre caro!/ E’ il tuo
specchio; la tua anima contempli/ nell’infinito svolgersi
dell’ onda….
L’infinito svolgimento dell’onda marina come specchio
dell’anima. De Chirico e Savinio l’avrebbero srotolata
questa onda eterna, sempre antica e sempre nuova,
sempre uguale e sempre diversa, come un tappeto in una
stanza.
Pag 62) Cesare Pavese, Schiuma d’onda in Dialoghi
con Leucò. Giulio Einaudi Editore, Torino 1947, cit. in M.
Lao, Le Sirene, A. Rotundo Editore, Roma 1985, p. 49.
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137Sorridere è vivere come un’onda o una foglia, accettando
la sorte. E’ morire a una forma e rinascere a un’altra. E’
accettare, accettare, se stesse e il destino”
Ogni forma ha un destino: la resurrezione è quello dell’onda.
“L’onda di ciò che fu rifluisce dalla roccia del presente, e il
futuro campeggia nuvoloso all’orizzonte” (Horkheimer e
Adorno). Il rischio è quello di perdersi nella nostalgia del
passato, ma l’onda rinasce sempre. L’onda come sorriso.
Laura Cherubini
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138 La barca sta alla vita come l’onda sta all’universo, ma se
l’artista sta all’onda come la vasca alla vita, è l’universo che
va in barchetta (Aristotele, Poetica 1459a, 6-8)
Sembrerebbe che il solitone, qui erroneamente chiamato
onda, fosse descrivibile e ripetibile, ma questa apparenza
cela un universo di complessità insondabile pur contenuto
in una vasca; un sistema di cui conosciamo solamente
poche regole. Quando la stessa vasca porti due anime
attraverso il mondo si potrebbe allora temere un
paradosso.
L’idea nasce invece dal desiderio di divertirsi aggiungendo
nuove qualità agli oggetti: dare ad una vasca la capacità di
navigare attraverso l’oceano non è solo paradosso né
metafora, ma anche una forma entusiasmante di
ottimizzazione delle energie ed un risparmio.
Tecnicamente il principio è quello di trasformare in barca
la vasca che conteneva l’onda, riciclando i vari strumenti
necessari alla forma dell’opera.
Alla vasca viene quindi aggiunta una prua, una riserva di
galleggiamento, un albero delle derive e dei timoni. Il
vano motore viene messo all’interno della vasca e lo stesso
sistema elettromeccanico di azionamento che provocava
l’onda nella vasca, riutilizzato per la propulsione. Questa è
realizzata ispirandosi alla pinna animale ovvero ad una
superficie portante, dotata di moto alternativo che abbia
un’opportuna componente della portanza nella direzione
del moto. L’elasticità del braccio e della pinna stessa
producono il necessario adattamento dell’incidenza
permettendo di ottenere un buon rendimento propulsivo
durante navigazione in acque calme. Queste appendici,
solidali fra loro, risultano anche utili allo smorzamento del
rollio durante la navigazione a vela in mare aperto. La
potenza viene fornita dal generatore, comunque necessario
per i servizi di bordo. La propulsione a ruote, come quella
convenzionale ad elica, sono state scartate perché
avrebbero richiesto modifiche sostanziali alla trasmissione
oppure alla vasca e creato imbarazzo durante la
navigazione a vela.
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139L’attrezzatura velica pensata è molto semplice con un
armamento a cut ed una vela ausiliaria di prua tipo M.P.S.
ma può garantire prestazioni sufficienti ad effettuare la
traversata più lunga, quella da Mindelo alle Antille in
meno di 25 giorni, potendo contare nel periodo natalizio
sull’aliseo spirante da Est.
Le doppie superfici di deriva, come i due timoni con
superficie leggermente compensata, erano poi concepiti
per migliorare la sicurezza e la manovrabilità, mentre le
tre carene oltre a svolgere la funzione strutturale,
contribuiscono alla stabilità idrostatica e dinamica
trasversale ed a quella di rotta. I salsiccioni pneumatici
ancorati alle fiancate costituiscono infine una rassicurante
riserva di galleggiamento.
La rotta, inizialmente costiera con tappe diurne per poter
gradualmente mettere a punto il mezzo ed evitare le
bizzarrie del tempo di fine estate, inizia da Fiumicino,
luogo di nascita della vasca, e si snoda lungo le coste
toscane e liguri a piccoli tratti. Tappe appena più lunghe
sono necessarie ad attraversare il golfo di Genova per poi
tornare a costeggiare la costa azzurra ed il sud della
Francia, al riparo dalle insidie del golfo del Lione, e
quindi Sète, Port Bou, Barcelona, Cartajena, Almeria... Da
li in poi il miraggio del tepore più a sud comincia ad
confortare lo spirito di chi si trova a lasciare Gibilterra per
dirigersi a Tenerife dove una settimana di sosta deve
bastare a far cambusa e rattoppi prima di passarne un’altra
di navigazione fino a Capo Verde; non è possibile però
passarne meno di due a Mindelo a gòdere. Da li alle
Antille è un pigro trascinarsi di poppa o gran lasco con
una rotta certa, 270°, e con pochi scossoni dovuti a
qualche piovasco e molto tempo da dedicare alla radio,
alla lettura, alla raccolta dei pesci volanti e a tutto quello
che manca.
Antigua, St. Martin, St John, Puerto Rico, Santo Domingo.
Tappe fino alle Le Florida Keys con la scelta poi di farsi
trascinare dalla corrente del golfo, il cui asse scorre a circa
20 nm da Miami, o percorrere gli acquitrini della Florida,
l’Indian River fino a Cape Canaveral, verso Jacksonville.
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140 Nella risalita della Est Coast il primo gelo, le nebbie e la fine
del rhum consiglieranno presto al buon marino, in mancanza
di una nave più seria, le vie di terra e purtroppo la “vasca
volvente” fa parte di un altro progetto.
(Il buon marin, quando sente il mar che rugge, prende il
Traicche e fugge. Renato Fucini alias Neri Tanfucio)
Si può credere che ogni progetto si collochi in un luogo
situato fra la realtà e l’illusione ed che il segno o il gesto con
cui si realizza ne sia la nuda testimonianza, opera d’arte a
volte; questo progetto con Bartolini, ha seguito in questo
caso un destino bizzarro al di la delle aspettative dell’artista
e dei sogni dell’ingegnere rimanendo chiuso in queste righe
senza le quali, però, la piscina sarebbe mutilata di una parte
non banale della sua simbologia restando vasca interrata e
non nave reduce della traversata, spiaggiata e simbolo, per
Totò e Peppino, dell’attraversamento verso l’isola dei beati,
ma anche della vita stessa…
I due hanno variamente sognato di rotte, approdi, pastasciutte
ed acciacchi, di tornare a sentire gli odori e lo spazio che si
aprono in mare fuori da Gibilterra e della meta, poi raggiunta
diversamente.
Riccardo Rossi
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che mi segue da anni. Meno anni sono che pratico un po’ il
parapendio. Il parapendio è una combinazione di piuma e
uccello. Vola come una piuma ma con in più la facoltà di
decidere la direzione. Mentre l’uccello ha anche un
“motore” che gli permette di contrapporre una energia
propria all’energia atmosferica, il parapendio aspetta il
momento che gli permette di sfruttare energia. Lo
sfruttamento di questa energia avviene attraverso la sua
forma, per iniziare, poi il pilota si guadagna il volo con la
profonda e contemplativa conoscenza delle condizioni che
lo circondano, con la sua misurata audacia, con la serenità
della guida, calma nella perenne e accesa attenzione. Il
parapendio è pura forma che si manifesta nell’azione
(senza vento è poco più di una straccio). Il pilota è motore
(con il suo peso proprio) e mente, macchina egli stesso,
come la vela, come il vento e le correnti ascensionali. E’
questa una meravigliosa figura dell’unione dell’ uomo
come abitante e della natura come abitazione, in una
parola: Giustizia.
Come un’esplosione collegata dalle galassie alle vene.
Così dovrebbe essere un lavoro d’arte.
Portentoso e gentile, chi lo fa deve esser condottiero, topo
di biblioteca, sguattero e principe e soprattutto parlare
poco.
Penso spesso allo “Zodiaco” di De Dominicis.
Fare figure vuol dire ridurre a omosostanzialità. Fare delle
parole materia, delle idee evento.
Dire pesce non è come mostrare un pesce vero. Il soggetto
che diventa predicato verbale, questo è fare natura. Eppure
c’è una qualità del soggetto che lo differenzia da altri
senza interesse, può essere che non riesca a diventare
verbo di se stesso, può essere che il verbo che diventa non
sia vivente, che come gli uomini abbia un pessimo
carattere. La caratteristica intrinseca del soggetto dipende,
nel caso dell’arte, dall’artefice.
Ciò che si può dire (il lavoro sull’artefice è un’altra cosa, e
se ne occupano altre pratiche) del soggetto senza artefice 
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l’indicibile è la parte più grande: la sempre sfiorata.
Scrivo tutto questo in merito al tentativo di autotrasporto
della piscina, (trasformarla in battello e attraversare
l’atlantico) cercando di vedere, se questa evidenza eclatante
irradi anche una fioritura di sensi.
Mi ricorda, questo atto di far trasportare un’opera da se
stessa, il parapendio, che integra in una sola figura pilota e
macchina, riunisce in una due entità apparentemente
dissimili. Trovare uguaglianze è un compito dell’arte,
inventare differenze spetta all’opinione.
Non ho maturato un linguaggio logico e analitico, credo nel
lampo, ma in un lampo che è il riflesso della luce sulla pagina
di un libro che si gira. Avvolte si scambia una lampadina per
il sole...
Audacia ed incoscienza. L’una conosce l’entità della cosa da
affrontare, l’altra no. L’una presuppone una intelligenza una
stima a priori e strumenti per il “durante” dell’azione, l’altra è
sempre catapultata nell’azione, un po’ come imparare ad
andare per mare solo quando il mare è in tempesta. La grande
differenza tra i due modi è nella capacità di imparare
nell’intimità: l’audacia attraversa un iter formativo che spinge
i dati all’interno, l’incoscienza gioca questi dati
immediatamente nella disputa, per carenza di sensibilità, e
sempre per carenza di sensibilità ha bisogno di stimoli più
grossolani ed esaltanti per farsi toccare.
Alle Namen sind dunkel und ohne Sinn, die nicht eine
bestimme Definition enthalten, oder ihren Sinn mitbringen,
z.B. “Kohlenstoff, Sauerstoff” usw. Die Physik isy noch nicht
auf dem rechten Wege solange sie nicht phantastisch,
willkürlich und streng gebunden zugleich zu Werke geht. Von
der wahren Philosophie, der “creatio rationalis”, ist allein
Heil zu erwarten. Novalis, Fragmente.
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Il sogno di certa arte, almeno quella che io guardo, è portare
le parole al mondo della materia.
In questo Lo Zodiaco è lavoro esemplare: Simboli incarnati.
L’incarnazione è la più bella figura religiosa che esista, nella
forma il segreto della trasmissione e del ampliamento della
conoscenza.
De Dominicis partiva dai Sumeri, un popolo che aveva leggi
che trasmettevano la conoscenza della panificazione, parole
per curare e forse anche per uccidere, testi sacri e trattati di
cucina che risiedevano nello stesso libro.
Unire due piani è il vero lavoro dell’artista, ciò avviene
attraverso una "soluzione" maturata dal precedente isolare i
componenti dei piani (nel riserbo la vera identità) e in un
”momento di delicatezza” nel riunirli.
Massimo Bartolini
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La storia
Era un giorno dell'anno 1834, un grosso zatterone, trainato
dalla sponda da cavalli, si impenna e ricade violentemente
sulla superficie dell'acqua generando una successione di
onde che si allontanano velocemente dalla zattera. Un
evento frequente che non può incuriosire più di tanto un
osservatore ordinario. Ma quel giorno l'osservatore era un
ufficiale della marina inglese, Sir John Scott Russell, con
una passione non comune per la fluidodinamica. Da acuto
osservatore noto' che fra tutte le onde che si erano generate,
una, in particolare, sovrastava le altre e più' che un aspetto
ondulatorio presentava un profilo a campana.
Decise di seguirla con il suo cavallo e con sorpresa noto'
che, mentre le altre perturbazioni si dissolvevano
rapidamente, questa manteneva il suo aspetto originario
allontanandosi velocemente in una corsa solitaria che
l'ufficiale potè seguire per centinaia e centinaia di metri.
In seguito, Russell, annoto' diligentemente nel suo
quaderno
quanto aveva osservato e definì questo oggetto onda
solitaria . Solo agli inizi del secolo successivo fu possibile
descrivere matematicamente le proprietà di quell'oggetto
senza però destare particolare
curiosità della comunità dei fisici per ancora qualche
decina di anni.
Il termine solitone (soliton ) fu coniato per la prima volta in
un lavoro scientifico del 1965 dei ricercatori Zabusky e
Kruskal.
Anche se nella pratica non viene fatta differenza fra
solitone ed onda solitaria è importante sapere che
concettualmente sono due cose distinte. Il solitone, a
differenza dell'onda solitaria, si dice stabile sotto effetto di
una perturbazione. In pratica, due solitoni che si
incontrano, interagiscono, si modificano ma una volta
allontanati ritornano alla loro forma originaria.
In un sistema reale non si ha mai una esatta corrispondenza
con la modellizzazione matematica e in questo caso sarebbe
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solitoni.
La riscoperta
Agli inizi degli anni 60 le onde solitarie e solitoni
risvegliarono la fantasia degli scienziati tanto da riporre in
quegli oggetti l' idea fondamentale per una teoria unitaria
della natura microscopica e delle particelle elementari.
Purtroppo, allora, le basi matematiche non erano ancora
mature per dare consistenza e coerenza ad una simile ed
ambiziosa teoria e solo recentemente la teoria dei solitoni ha
acquistato una maturità teorica.
Si sono moltiplicati i modelli applicabili ad una grande
varietà di fenomeni dal campo della biologia a quella delle
comunicazioni. L 'idea di utilizzare solitoni ottici nelle fibre
ottiche rappresenta una realtà per le telecomunicazioni.
Particolarmente affascinante è il tentativo di risolvere
l'ambiguità onda-corpuscolo alla base della teoria
quantistica.
In effetti un solitone può contenere, in senso lato, ambedue
queste proprietà senza mostrare contraddizione.
La concentrazione di energia, localizzata in uno spazio
limitato, rende l'oggetto interpretabile come particella per
un
osservatore che vede su grande scala, nel contempo, questo
è un entità continua che spazia in ogni luogo e quindi
interpretabile come onda.
I solitoni, data la loro stabilita' dinamica, hanno la magica
proprieta' che se cerchiamo di disfarli questi si
ricompongono come per miracolo.
Ai solitoni topologici è associabile una carica e come tale
distingue due tipi di solitone. Se hanno la stessa carica si
respingono e viceversa se hanno carica opposta si
attraggono. Ci sono solitoni che hanno una pulsazione
propria e questo caratterizza un tempo proprio dell'oggetto.
La presenza di una velocità relativa al mezzo determina una
contrazione del solitone nella direzione di propagazione ed
una variazione del tempo proprio, in stretta analogia con la
teoria Relativistica di Albert Einstein; anche se, in
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assoluto.
Ma cos'è che determina l'esistenza dei solitoni?
Dal punto di vista matematico, il solitone, è legato al
concetto di integrabilità, non affrontabile in questa breve
introduzione.
In termini fisici ed intuitivi è possibile descriverli secondo
due ingredienti fondamentali, la dispersione e la
nonlinearità. La dispersione è una proprietà dinamica
associata a qualsiasi evento ondulatorio.
Se generiamo una perturbazione a forma di impulso,
vedremo in poco tempo l'oggetto disfarsi in una miriadi di
onde di frequenza diversa. Il motivo di ciò deriva proprio
dal fatto che un generico
impulso è costituito dalla sovrapposizione di una infinita'
di
pacchetti di frequenza diversa e la velocità di ogni
pacchetto non è la stessa per tutti i pacchetti ma dipende
proprio dalla loro frequenza.
Un esempio di non linearità è intesa con il fatto che la
velocità dell' impulso dipende anche dall' ampiezza. Per
esempio, la velocità può essere maggiore nella parte
superiore dell'impulso.
Normalmente, la nonlinearità tende a stringere l'impulso e
questo in contrapposizione alla dispersione che tende ad
allargarlo. In particolari condizioni dinamiche i due effetti
si bilanciano esattamente e l'impulso si propaga inalterato
costituendo un solitone. Nel contesto idrodinamico
questo comportamento è alla base dei solitoni detti alla
"Korteweg de Vries" che si generano su canali in bassi
fondali come quello osservato da Russell. Il nome
Korteweg-de Vries si riferisce all' equazione matematica
della quale questi solitoni ne rappresentano una soluzione.
Nell’appendice matematica e riportata una descrizione
formale. Questi oggetti possono essere prodotti in gruppi.
Appariranno con diversa ampiezza e i più alti sorpasseranno
i piu' bassi perche ' la velocità è proporzionale alla loro
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e quindi più energetici e questo era ben conosciuto dai
marinai dei sommergibili che attraversavano la manica
nella seconda guerra mondiale.
Un' altra interpretazione che si adatta in modo
particolare ai cosiddetti solitoni topologici e l'idea data
da una catena di pendoli saldamente vincolati ad un
nastro elastico teso agli estremi. L' idea è puramente
rappresentativa dato che un modello matematico
appropriato si basa su un mezzo continuo e non su una
catena. Se uno degli estremi viene ruotato di 360 gradi
questo genera una rotazione locale dei pendoli che puo'
propagarsi con velocità costante lungo la catena. Se
l'estremo è ruotato in un senso ciò genera un solitone di
un certo tipo, detto Kink. Si assume che tale oggetto
abbia carica positiva +1. Una rotazione
in senso opposto genererà un solitone di carica opposta -
1 o antikink.
E' ovvio che questo oggetto non viene perso a meno di
rimuovere le due condizioni agli estremi della catena.
Da ciò deriva la definizione di solitone topologico. Se
gli estremi non sono ruotati è possibile creare dei kink
ed antikink nella catena effettuando delle rotazioni locali
dei pendoli. Ovviamente la produzione può avvenire
sempre con coppie di kink-antikink, detta nucleazione.
L' incontro di un tipo con quello opposto può provocare
l'annullamento dei due oggetti: anichilazione.
Tutto questo panorama di eventi rispetta la carica totale.
La carica totale è nulla se inizialmente gli estremi non
erano ruotati e questa si conserverà qualunque sia il tipo
di azione che si effettua sulla catena . Tutto ciò è
incredibilmente simile al comportamento delle cariche
elettriche nel mondo dell' elettricità.
La generalità
Non importa quale sia il mezzo, i solitoni si possono produrre
nei liquidi come nei solidi. Nella stessa catena del Dna una
deformazione molecolare si può propagare sottoforma di
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onde solitoniche le grandi onde anomale che devastano le
coste del pacifico come sono solitoni certe onde sismiche
intense che si propagano alla superficie delle faglie
tettoniche. E' curioso il fatto che anche quotidianamente
abbiamo avuto inconsapevolmente, sotto i nostri occhi, la
presenza di onde solitarie.
Le onde del mare, in prossimità della spiaggia, in presenza di
un fondale che progressivamente diventa sempre meno
profondo, si trasforma in un' onda solitaria fino a distruggersi
quando frange sulla battigia. Questo tipo di onda solitaria è
riconoscibile dal caratteristico profilo a campana.
Il solitone in una vasca
Per creare intenzionalmente un solitone idrodinamico è
sufficiente una vasca di dimensione qualunque purchè l'acqua
sia messa in movimento seguendo un criterio opportuno. La
frequenza di eccitazione dovrà essere inferiore alla frequenza
di risonanza dell' onda ottenibile per basse oscillazioni.
L'intensità di eccitazione deve essere opportuna, senza dare
complicate relazioni matematiche, si potrebbe ottenere
empiricamente lasciandosi guidare dalla nostra sensibilità
motoria. Occorre fare attenzione perché l'intervallo di
ampiezza di eccitazione è esiguo e basta superare di poco il
valore critico per perdere la condizione necessaria.
E' importante sapere che una volta trovata la giusta
condizione è necessario attendere un certo tempo
affinché il solitone si concretizzi.
In certi casi è possibile realizzare anche coppie di solitoni o
addirittura catene di solitoni.
Prof. Leone Fronzoni
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